Uncoupling proteins: a complex journey to function discovery.
Since their discovery, uncoupling proteins have aroused great interest due to the crucial importance of energy-dissipating system for cellular physiology. The uncoupling effect and the physiological role of UCP1 (the first-described uncoupling protein) are well established. However, the reactions catalyzed by UCP1 homologues (UCPs), and their physiological roles are still under debate, with the literature containing contrasting results. Current hypothesis propose several physiological functions for novel UCPs, such as: (i) attenuation of reactive oxygen species production and protection against oxidative damage, (ii) thermogenic function, although UCPs do not generally seem to affect thermogenesis, UCP3 can be thermogenic under certain conditions, (iii) involvement in fatty acid handling and/or transport, although recent experimental evidence argues against the previously hypothesized role for UCPs in the export of fatty acid anions, (iv) fatty acid hydroperoxide export, although this function, due to the paucity of the experimental evidence, remains hypothetical, (v) Ca(2+) uptake, although results for and against a role in Ca(2+) uptake are still emerging, (vi) a signaling role in pancreatic beta cells, where it attenuates glucose-induced insulin secretion. From the above, it is evident that more research will be needed to establish universally accepted functions for UCPs.